Abstract. Contemporary society with the economic development, the demand for fossil fuels was increasing, leading to the increase of CO 2 emissions, resulting in more serious environmental problems. So it was of great significance to analyze carbon emissions and the factors that affected its emissions, which could promote the sustainable development of low-carbon economy. According to the IPCC2006 method, the CO 2 emissions of Shandong province in 1995-2012 were estimated by method, and the important factors affecting CO 2 emissions were analyzed by using Kaya identity and Laspeyres decomposition method. The results showed that the most important factor affecting CO 2 emissions was the population, energy structure, economic development level and energy structure carbon intensity; developing clean energy was an important way to reduce energy consumption and CO 2 emissions, and it was an important choice to achieve low carbon economy.This study provided an important reference value for protecting environment and promoting sustainable development of economy.
Introduction
In recent years, with the development of global economy, more and more use of fossil fuels, which caused by the greenhouse effect and other environmental problems became increasingly serious. Kyoto Protocol to control the six greenhouse gases, CO 2 greenhouse greatest impact on. Since the beginning of industrialization, the concentration of global CO 2 had increased from 280 ppm to 379 ppm in 2005, within the past century, the average surface temperature caused by the greenhouse effect has increased by about 0.6 [1] . How to effectively control and reduce CO ℃ 2 emissions by region, the problem of CO 2 emissions and what factors were key issues at home and abroad, had been studied [2] [3] [4] [5] [6] .
Shandong province was one of the most developed provinces in China, the economic data in the country ranked first. However, economic development in Shandong province had also made the increasing energy consumption and carbon emissions. China energy report data show that in 2005 the total carbon emissions in Shandong province reached 160 million t, ranking first in the country. From 2000 to 2007, the average growth rate of per capita CO 2 emissions ranked fourth in the country [7] . Currently, in response to the Party Central Committee and the state put forward the call of energy-saving and emission reduction, Shandong province is only based on the current situation of energy consumption in Shandong Province, using scientific methods to estimate the carbon emissions in Shandong Province, and analysis of the causes, to put forward the feasible scheme of energy saving and emission reduction.
Therefore, CO 2 emissions based on IPCC2006 estimation method of 1995-2012 in Shandong Province, using the Kaya identity and Laspeyres decomposition method to analyze important factors affecting CO 2 emissions. The results provided important reference value for protecting environment and promoting the sustainable development of economy.
Research Methods
Carbon emissions estimation methods. The method according to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories provided, the specific carbon emissions calculation formula is: CO 2 emissions= Carbon Emission Factor Fuel consumption
In the formula: Referring to the total amount of CO 2 emissions from burning fossil fuels for some release of CO 2 , the carbon emission factor is the release of CO 2 from fuel combustion default factors, including the value of carbon oxidation factor 1, that is, after the fuel consumption of the fuel consumption can release energy. Kaya identity. Kaya identity model is the human activity generated by CO 2 and policy, economy, population and other factors combine by simple mathematical formula. The formula is:
In the formula: F , P , G , E , g , e , f respectively represent CO 2 emission, population quantity, GRP, primary energy consumption, per capita GDP, energy structure, energy structure and carbon emission intensity. Laspeyres decomposition.The Laspeyre model is the CO 2 emissions from combustion of primary energy is decomposed into different influence factors. The CO 2 emissions as a function of 4 variables, that is
By differentiating factors calculated for each degree of influence on carbon emissions, and then calculate the sum.
The formula (4) can also be further decomposition: (5) is the number of factors affecting the population exploded on CO 2 emissions. Analogy to this method of calculation to break down other factors, determine the impact of energy structure, the level of economic development, energy and other factors on the structure of the carbon intensity of CO 2 emissions. According to the statistical yearbook of Shandong province, 1995-2012 years in various primary energy average daily consumption of available, consumed by the average daily amount of energy take days, could get the primary energy consumption (Table 1) . Table 2 was an emission factor of various types of energy, low calorific value and the energy conversion coefficient, the energy conversion coefficient said mass per unit volume or per unit mass of energy converted into standard coal equivalent calorific value. According to the formula (1) could be estimated CO 2 emissions of different forms of energy. CO 2 emissions of the fuel consumed each year to produce the sum was calculated, you could get the total emissions per year( Table 3 ). The primary energy consumption in Shandong province in Table1 according to the coefficient of energy conversion in Table 2 for standard coal, can be calculated in each of the primary energy consumption, are shown in Table 3 . Seen from Table 3 : In the 1995-2012 year, CO 2 emissions from fossil fuel combustion, Shandong Province, was increasing, but the rate of increase declined. A large degree of development of this relationship and the economy of Shandong Province, the rapid development of economy and the demand of energy had greatly increased, resulting in CO 2 emissions increased year by year.
The estimate of Shandong province CO 2 emissions

Factors affecting study of Shandong province's CO 2 emissions
Calculated results of the Kaya identity factor decomposition.The variable calculation adjacent year by Kaya identities, could get the influence factors of energy intensity, population structure, the per capita GDP and carbon intensity of energy structure changes of CO 2 emissions affected the quantity, the results in Table 4 . The decomposition results of Laspeyres.Using Laspeyres decomposition method, based on the indicators in Tab.4 of the total CO 2 emissions from the decomposition by year.In the decomposition process, respectively, a year ago for the decomposition of the base, using the formula (5) to calculate (Figure 1 ). Table 3 , the population was increasing year by year, Shandong Province, while Figure 1 showed the CO 2 emissions to rise year after year, proportional relationship existed between the two. Visible impact of population factors on CO 2 emissions was always positive, but the impact on CO 2 emissions relative to GDP, and the degree of energy structure was relatively small. (2) Decomposition of energy structure. As could be seen from Figure 1 , the intensity of the energy mix in addition to CO 2 By studying the contents of this article could be seen: the energy structure, the per capita GDP of Shandong Province were the two main factors affect carbon emissions, including the impact on GDP per capita CO 2 emissions was positive, while the energy structure of the carbon emissions of the degree of influence by the negative into a positive.
